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SUMVARY

Fl ori da Power and Light Energy (FPLE) requested Point to Point (PTP) Long Term Firm
Transmi ssion service fromthe Bonneville Power Adm nistration-Transni ssion (BPAT) via the
Open Access Transnission Tariff (OATT) process to deliver power fromtheir proposed new
Everett Delta generation. The requested commencenent dates are Septenber 2002 for a 250
MV demand and January 2004 for a 500 MV denmand, with the Point of Receipt at Snohom sh
Substation and the Point of Delivery at Vantage 230kV. BPAT determ ned that a System

I mpact Study (SIS) was required to address the foll owi ng objectives: (a) determine if
Avai l abl e Transfer Capability (ATC) will exist wi thout system expansion, and (b) identify
the need and approxi mate scope of a subsequent System Facilities Study (SFS) if
insufficient ATC is forecasted for the requested service.

The Puget Sound Area Long Range Study, a separate study, has identified system changes
that will be inplemented by 2003. The specific alternative to be selected is not known.
The preferred alternative fromBPA s viewpoint is naned the WL plan. This Everett Delta
SIS exam nes inpacts of the proposed generation on two alternatives: the WL plan and the
W pl an.

The SIS conclusion is that systemexpansion is required to accommpdate the sinmultaneous
transm ssion uses with Everett Delta. The scope of system expansion is a Renedial Action
Schenme (RAS) for the 250 MW generation |level. Everett Delta needs to be incorporated into
the west side RAS schene, which drops generation for 500kV outages between Everett, WA
and Portland, OR. The 500 MNgeneration level will require either additional |ocal RAS
or a new transmssion line. A separate investigation will be needed to address the
practical limts of additional RAS conpared to addition of a transnission line. One
transnmssion line alternative is a new 11 mile Snohomi sh to Snoking 230kV line with a
sectionalizing breaker addition at Maple Vall ey.

The transm ssion expansi on prerequisites for Everett Delta 500 MW transni ssion service
will depend on the deternmination of the prior committed uses. This effort is currently
in progress. It will be part of an RTO West FTR filing with FERC schedul ed for June 2001

In the absence of the known firmcommtted uses, this SIS identifies generation patterns
bel ow si mul t aneous uses, wi thout new transm ssion lines, that result in conpliance with
reliability criteria.

The next step in the process is to performa SFS. The SFS should include the
identification of alternatives, selection of a preferred plan of service, construction
schedul e, and cost estimates. A parallel investigation is needed for the foll ow ng:

resol ution of the systemdesign issue for |oad service versus bul k power transfers,

resol ution of Total Transfer Capability (TTC) allocation between transni ssion owners, and
updated information on the prior firmconmtted uses.
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REPORT

1 Background

1.1 Present day Puget Sound transm ssion reliability nmanagenent

Operation to ensure that the power flow does not exceed the reliability limts in the
Puget Sound area is primarily achi eved by managi ng i nport and export with Canada on the
I ngl edow Custer lines. The Ingledow Custer lines have a north to south Rated Transfer
Capability (RTC) of 2850 MA which occurs during non-sinultaneous conditions. The
Operating Transfer Capability (OTC) is frequently below the RTC for conditions that
depend on anbi ent tenperature, |load |evel, outages, and area generation. The OIC for al
lines in service is described by seasonal nonograns, which quantify the OIC dependi ng on
generation at \Witehorn, Fredonia, Tenaska, Enserch, March Point, Sumas, Diablo, Ross,
Gorge, and Jackson

1.2 Long Range Puget Sound Area Transmi ssion Pl anning

Information is | ocated on BPAT's web site at
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http://ww. transm ssi on. bpa. gov/ orgs/opi/system news/index.shtm item "Puget Sound Area
Long Range Study" posted 27Sep00 with additional information posted 01Nov00O. A public
nmeeting was held in Vancouver, British Colunbia in Novenber, 2000 with the alternative
syst em expansi on plans presented and di scussed. This Everett Delta System | npact Study
exam nes the proposed generation addition assunming either the W plan or the W pl an
will be inplenented.

1.2.1 W plan

The preferred system expansion alternative identified at this tine is the W plan, which
is defined as (a) maintain the present two Mapl e Val |l ey- Snoki ng- Bot hel | 230kV |ines, (b)
add a Schultz-Echo Lake 500kV line that replaces the Schul z- Raver #2 line, (c) add a
Snoki ng 500/ 230kV transfornmer and tap the Mnroe- Echo Lake 500kV |ine, (d) reconductor
Bot hel | - Sammami sh 230kV line, (e) tap the Bothell-Samani sh 230kV i nto Snoking, (f)
reterm nate the Horse Ranch Tap on the Monroe- Snohonish line into Snohom sh 230kV bus
section 4, (g) reternminate the Bothell terminal of Sedro-Horse Ranch Tap-Bothell to

Bot hel | section 5, and (h) perform m scel |l aneous |ine upgrades.

1.2.2 W plan

The Wi plan differs fromW. plan in the followi ng areas (a) The 2nd Mapl e

Val | ey- Snoki ng-Bot hel | 230kV line is not included, (b) the existing Mple

Val | ey- Snoki ng-Bot hel | 230kV line is not |ooped into Snoking, (c) the existing

Bot hel | - Sammamni sh 230kV line is not tapped into Snoking, (d) a new 230kV line needs to be
constructed from Snoking Tap to Snoking (13 mles).

1.2.3 Gt her possible plans

A separate report by the other area transni ssion owners and Power Ex possibly identifying
other alternatives may be issued in February, 2001.

1.3 FPL Transmi ssion Service Requests

FPL requested transni ssion service beginning in 2003 (requests 204, 205, 206, 207 in the
long termfirmrequest queue). The Point of Receipt on BPA's systemis Snhohom sh
substation and delivery is Vantage 230kV ("Md C') for 250 MWor 500 MNVtotal denmand.

2 (Objectives
2.1 Conply with the Open Access Transm ssion Tariff

FPL subnmitted an application for delivery of the power in accordance with the Open Access
Transnmission Tariff (QATT). BPAT responded by tendering an agreenent to performa System
| npact Study because the Avail able Transfer Capability (ATC) was unknown with the changes
created by the proposed generator. Followi ng conpletion of the SIS, BPAT is required to
either tender a transm ssion service agreenent if ATC is determined to be adequate, or to
tender an agreenent to performa SystemFacilities Study if the SIS identifies the need
for system expansi on

2.2 Forecast constraints

The present Puget Sound area transm ssion planning objectives do not include addressing
firmpoint to point delivery of the Everett Delta generation. This SIS addresses whet her
the future system expansion plans are sufficient to acconmodate the Everett Delta
generation along with the systemuses contenplated in the systemdesign. |f other system
uses are reduced by the Everett Delta generation, the inpact is identified. The need for
system expansion is determnmined by other factors such as conmmitted uses and the assuned
future reliability managenment of the network (see section 4.3).

2.3 Calculate long termfirmconmitted uses
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Quantifying the firm Avail able Transfer Capability requires calculation of the prior firm
commtnments if the system studi es show that sinultaneous uses will exceed the Tota
Transfer Capability within the network.

2.4 Conply with grandfathered commitnents

BPAT and PSE each have responsibilities to ensure its actions will maintain a Rated
Transfer Capability fromlngledow to Custer at 2850 MNWin the nonth of August for
conditions within the Puget Sound area (does not apply to conditions outside of the Puget
Sound area). BPAT also has a conmitment to deliver the Canadian entitlenment, which is a
firmconmtnent to maintain 1270MNVfrom Custer to | ngledow, as well as provide

transm ssion service to serve local load in the Puget Sound area for which transm ssion
servi ce has been purchased.

2.5 Determ ne existence of Available Transfer Capability (ATC

If (a) potential sinmultaneous uses will exceed reliability limts, and (b) the
calculation of the firmcomitnents plus transnission reliability margin (TRM is |ess
than the reliability limts, then ATC exists and BPAT offers the transm ssion service to
the requestor.

2.6 ldentify Need and Potential Scope of System Expansion

| f ATC does not exist, then BPAT identifies the approxi mate scope of system expansion
needed to accomodate the request. BPAT is required to tender a System Facilities Study
agreenment to the requestor. The SystemFacilities Study identifies the alternatives and
perforns the prelimnary engineering. The requestor agrees to fund the study, or is
deened to withdraw their request. At the conclusion of a SystemFacilities Study (or the
ROD of an EI'S), BPAT tenders the transni ssion service agreenent which the requestor
either accepts or is deenmed to withdraw their request.

3 Met hodol ogy
3.1 Screening for conditions exceeding facility thermal linmts

Every single and conmon node contingency is studied with and without the proposed new
generator for sinmultaneous conditions. |If thermal overloads with the assuned nodel are
found, then the non sinultaneous regional interchange and generation conditions are

cal culated that do not result in power flow exceeding reliability limts. For the

si mul t aneous conditions that do exceed reliability limts, a mninmsystem expansion
alternative is estimated, such as renmedial action schenes. Wth the nminiml system
expansi on assunption as a worst case test, the systemis screened for |ow voltage,
voltage stability, and transient stability criteria violations.

3.2 Low vol tage screening

Wth the assuned system expansion in place follow ng the thermal screening, the system
nodel is screened for |ow voltages and voltage stability criteria violations. The data
on generator reactive capability and interconnecting facility assunpti ons becone

i mportant during this phase. For Everett Delta generation, an assunption of zero
reactive capability at the Snohoni sh 230kV point of receipt is nodeled for voltage and
voltage stability screening. The generator is assuned to supply the reactive |osses of
the step up transformer and the |line delivering the power to the Snohom sh 230kV bus.

3.3 Voltage stability screening

The P-V technique is applied. Generation is increnentally increased and decreased at
strategically selected | ocations to gradually increase power flow across constrai ned
paths, until a voltage stability limt is found. |If the limt is above the thernmal
limts or RTC of a path, no further study is perforned. |If the voltage stability limt
is belowthe thernmal or RTClimts, the need for system expansion (including RAS) is
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determined. To determ ne voltage stability linmts associated with Everett Delta, the
possi ble new I -5 corridor generation was increnentally added in queue order, with
generation displaced at thermal plants in the McNary and Hanford areas. The 2000 sumrer
operating nodel was used for north to south conditions, and the w nter 2000-2001
operating nodel was used for the south to north conditions. The operating nodels were
used because (a) they provide the worst cases since assunmed future Puget Sound |lines are
not represented, and (b) voltage stability is sensitive to the nodel outside of the Puget
Sound area and the operating case recently received extensive peer review.

3.4 Transient stability screening

Transient stability studies address two objectives: (a) determne the transfer trip
requi rements on the adjacent lines of the interconnection, and (b) deterni ne w de area
effects that may limt transfers below the linmits calculated for thermal and voltage
stability.

4 Assunptions
4.1 Future system expansi on

4.1.1 Either the WL plan or the W plan for the Puget Sound area and Northern Intertie
(NI) will be inplenented.

Both plans are examined with the Everett Delta generation. To provide a direct
conmparison with the publicly available NI system studi es, the system nodel s that
represent the WL and W pl ans provide the reference point for Everett Delta inpact

studi es. The NI cases nanmed WLS02, WIS02, JO6NS172, and JO6NS186 are used. These cases
represent the two sinultaneous conditions that could result in power flow exceeding
reliability limts in the nodel. These two conditions are (a) sunmer |oads and anbi ent
tenperature with high Puget Sound area surplus generation and high inport from Canada on
the | ngl edow Custer 500kV |ines, and (b) wi nter peak |oads and anbi ent tenperatures with
| ow Puget Sound area generation and hi gh export to Canada on the | ngl edow Custer 500kV
l'i nes.

4.1.2 The Schul tz- Hanf ord 500kV proposed |ine addition is not assuned in place.

The reliability screening assunes this proposed Iine on the east side of the grid is not
in place. This proposed |line has the potential, with series conpensation, to decrease
the north to south sumrer power flow by roughly 200 MV bet ween Monroe, Echo Lake, Raver,
Paul , Allston, and Keel er which could allow higher |evels of existing and new generati on.
Wthout this line, the inpacts of Everett Delta are quantified by identifying reliability
linmts on generation and I ngledow to Custer power flow.

4.2 Reliability Criteria

Compliance with the WSCC and NERC system design criteria is assunmed. A list of common
node contingencies is contained in Attachment A (M5 Wrd97). These suppl enent the single
branch conti ngenci es.

4.3 Future Reliability managenent
4.3.1 Past practice

Past planning practice primarily designed the systemto accommpdate sinultaneous uses
within the Pacific Northwest network. The reliable flow on the transmission in the I-5
corridor was kept within linmts by managi ng the Ingl edow Custer flow with Canada. For
predi cted conditions where the flow nanagenent with Canada di d not achieve reliable flow,
the past practice has been to plan operating actions in real tinme with generation shifts
and md hour control area interchange schedul e changes, often with affected utilities
under the auspices of the NWP
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4.3.2 Assunmed Future Practice

The assuned reliability nmanagenment for the future departs fromthe past practice in the

foll owi ng manner: system expansion will not be planned to acconmpdate nore than the
contracted commtnents and transmission reliability margin. Predicted power flow across
internal network constraints will be managed within reliability limts (calculated in

accordance with NERC/WSCC criteria) prior to actual operation. Paths within the network
will therefore be defined with the objective to allow only transactions that result in
power flow within the reliability linmt consistent with the transm ssion rights. The

transfer capability of forecasted constrai ned network paths will need to be cal cul at ed
and information fromthe transm ssion users to the transm ssion operator will need to be
sufficient to guarantee the forecasted flow will not exceed the reliability Iimt.

Actual flow will only exceed the reliability limt in the event of an unpl anned outage,
and operating action will be planned and i nplenented to reduce the flowto levels in
accordance with operating criteria. This assunption essentially neans that not al
generators will be scheduled to generate if the systemis not able to reliably provide

for sinultaneous uses.
4.4 Firm Total Transfer Capability

Long term Total Transfer Capability (TTC) is assunmed to be the maximumreliable fl ow

| evel s denponstrated in the systemstudies for the condition with all lines in service.
For paths with TTC sensitive to other conditions such as anbi ent tenperature or other

path flows, the long term TTC i s described via nonograns and the long termfirmTTCis
the | owest credible val ue.

4.5 Points of Delivery that are not actual sinks

Transmi ssion service requests may have POD s where the power can't be consuned, either
because of insufficient |load or the |oad already has nore transm ssion service rights
than it can sinmultaneously use. The intent is to specify a POD where a second

transm ssion service contract will take the power fromthe POD to another POD that is the
actual sink. The second transnission service contract nmay exist with a Transm ssion
Contract Holder (TCH who will not exercise rights for other generation, or it may not
exist and it will be requested in the future with a process that could involve a system

i mpact study. The Everett Delta study assunmes a second transm ssion service request wll
not cross a path that will need a systeminpact study. If it does, then the system i npact
study will be perforned at that tinme in accordance with the OATT. One exanple of the

i mpact of this assunption on the Everett Delta study is that the North of John Day (NJD)
path will not be | oaded above it's capability, because the requested Vantage POD is north
of the constraint. To ensure the path doesn't exceed its linmt, the Everett Delta
generation may di spl ace thermal generation north of the NJD in the system nodel if needed
to maintain NJDwithin reliable power flowlinits.

4.6 Cenerator |nterconnection Mde

The thermal Iimt and voltage stability contingency anal ysis assunes the Everett Delta
generator is radial into the Snohom sh 230kV bus with no step up transfornmer represented
and zero reactive capability. The nodel for transient stability studies was nodified to
include the step up transformer, transient reactive response, inertia, and inpedances as
provided by FPL. Contingency anal ysis was not perforned on the Snohom sh system (SPD has
contracted with PTI to perform pl anning).

4.7 Transm ssion Line Capacity Ratings

If line capacity ratings in the system nodel are exceeded in a study, the tinme to sag
violation is assuned too short to depend on mitigating action by operator intervention
This assunption is for long termfirmplanning purposes. It is assuned to add sone
margi n for unknowns during actual operation. Forty nine branch data ratings and one
topol ogy representation (Bothell-Sammam sh |oop in at Snoking for WL plan) that were
changed fromthe N cases specified in section 4.1.1 are listed in Attachnment A (M
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Word97). These changes are consistent with the NI WL and W pl an assunpti ons.
4.8 Cenerator Dropping Requirenents

At present, Renedial Action Schenes (RAS) provide the north to south sunmer transfer
capability in the I-5 corridor by dropping generation at Chief Jo, Grand Coul ee

Wi t ehorn, Fredonia, GM Schrum M ca, and/or Revel stoke. Contingencies that involve RAS

i nclude the Custer-Ingl edow #1&#2, Custer-Mnroe #1&#2, Monroe-Echo Lake, Raver-Paul,
Paul - Al l ston #1 and #2, and Allston-Keeler. The Everett Delta generation is assuned to
be part of the west side RAS for the outages south of Monroe, wherever generator dropping
is applied for Canadian inport. A maxi mum al |l owabl e generator dropping | evel of 2850 MW
i s assuned, based on previous studies showi ng risk of underfrequency | oadsheddi ng and
with margin for inprecise unit selection for dropping. System expansion beyond RAS for
generator tripping is required to accommpdate conditions if 2850 MV of generator dropping
is insufficient.

RESULTS
5 Thermal facility limt contingency screening

The strategy for assessing facility thermal limts with the WL and W plans is described
as follows. The 500 MN generator option is nodel ed assunming a radial connection to the
Snohom sh 230kV bus. The contingency anal ysis, including comon node, is perforned for
the simultaneous Puget Sound area north to south sumrer conditions (i.e. naxi num | ngl edow
to Custer flow and maxi mum credi bl e PSE, SCL, and SPUD generation) and sinultaneous south
to north winter conditions (i.e. Credible high Custer to |Ingledow fl ow and | owest
credi bl e PSE, SCL, and SPUD generation). The contingency analysis is also perforned

wi t hout Everett Delta generation to flag violations of reliability criteria unrelated to
the new generation. Power transfer distribution factors (assunes |inear increnental flow
for a specific network topol ogy, regardless of the systemloading) is calculated for
every generator in the nodel. Using these factors, the followi ng generator MV Il evels are
calculated that would elininate the thermal |inmt violations: Everett Delta generation

| evel, Canadi an generation | evel with subsequent calculation to relate it to

I ngl edow Custer flow, SCL Skagit generation, PSE area generation, and Chief Jo/Coul ee
generation. Subsequent powerflow studies are perfornmed to validate the linear increnental
fl ow assunption. The possible option of renedial action schene additions (beyond addi ng
Everett Delta to the existing schene described in section 4.8) to mtigate overloads is
assessed.

5.1 Sunmmer conditions

5.1.1 Overloads in the Puget Sound Long Range Pl an nodels (w thout Everett Delta)

The anal ysis shows overl oads for the assuned WL nodel. These overl oads are expl ained as
follows: (a) the commn right of way outage w th Mnroe- Snoki ng- Echo Lake 500kV and
Monr oe- Sammam sh 230kV line will be submitted to WSCC for exenption due to the cal cul ated

nmean time to failure of greater than 30 years, and (b) the Paul breaker failure causing
| oss of the Raver-Paul 500kV and Centralia unit #2 is assunmed outside of the Puget Sound
Area Long Range Pl an study scope, which was defined as conditions north of Paul (line
swap at Paul could nmitigate the overload of the Tacona A-CentrSS 230kV).

5.1.2 WL Northern Intertie/Puget Sound Area plan

5.1.2.1 Puget Sound area 500kV |ine contingency analysis for thernal limt violations
The 500kV lines in the Puget Sound area are exam ned separately due to the existing
Renedi al Action Schenes that initiate autonmatic generator tripping at generators in BC,
in the Puget Sound area at PSE's Whitehorn and Fredonia, the federal G and Coul ee and
Chi ef Joseph projects, and the future Frederickson generation at South Tacoma

5.1.2.1.1 Overloads with Everett Delta generation
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Including Everett Delta in the westside RAS effectively mitigates the increnmental | oading
over the condition without Everett Delta generation for the 500kV single and comobn node
contingencies north of Raver. Attachment B (Excel 97 wor kbook) denonstrates the need for
including the Everett Delta by showing |loading with and wi thout the generator dropping.
The Raver-Paul contingency has different issues and is therefore described in the
separate section bel ow.

5.1.2.1.2 The Raver-Paul contingency

The Raver-Paul outage includes the tripping of the future 250 MN Frederi ckson gener at or
interconnected at South Tacoma. |f the Everett Delta 500 MV anount is also included in
the study for generator tripping, the total generator tripping anobunt exceeds the 2800 MV
maxi mum by 120 MW  Therefore, the Raver-Paul contingency is tested to determne if the
Chi ef Jo and Coul ee generator tripping can be reduced, because the |ocation of Everett
Delta has the potential of equivalent or increased effectiveness in nitigating the

overl oad. However, replacing Chief Jo generator dropping with Everett Delta will reduce
the maxi mum al | owabl e Chief Jo and Coul ee generation by 400 MV (cal cul ated from power
flow distribution factors, valid for linear increnental |oading). The neasure of
generat or dropping effectiveness is the liniting |line section, the South Tacoma to
Centralia tap on the South Tacona-Chehalis 230kV line. The effectiveness of al
generators systemm de to reduce the overl oad was exam ned. The results show that Everett
Delta is slightly nore effective in reducing the loading on this line by 1% (i.e. for
every 100 MWV dropped, the South Tacoma- Chehalis |oading is reduced one nore MNVif dropped
at Everett Delta rather than at Chief Jo). The original maximumreliable generation tota
of Chief Jo and Coul ee in the nodel was 7140 MW This level is reduced to 6700 M\

5.1.2.1.3 500kV contingencies at Paul, Paul to Allston, and Allston to Keeler

Forecasted conditions at Paul and to the south of Paul down to Keeler will not support
one of the followi ng: (a) Ingledowto Custer flow above 2380 MAN or (b) the generation

| evel above 6500MW at Chief Jo and Coul ee. The reason for this is the addition of the
600MW Chehal is Generation Project to be interconnected on the Paul -Al |l ston 500kV #1 |i ne.
Chehalis will be dropped for the double Iine outage fromthe interconnect point to

Al'l ston, and dropped for the Allston-Keeler outage. These conditions exist prior to
Everett Delta. If Everett Delta 500 MWis added for this generator dropping, then the

al | onabl e conditions are: (a) Ingledowto Custer is |less than 2000 MV or (b) Chief Jo
and Coulee is | ess than 6200MN The 2850 MW naxi num al | owabl e gener at or droppi ng
nmagni t ude causes the allowabl e conditions to be restricted bel ow the sinmultaneous |evels.

5.1.2.2 Contingency anal ysis bel ow 500kV for thermal limt violations

The contingency screening was performed for sinultaneous conditions of 2850 MW I ngl edow
to Custer flow and high PSE/ SCL/ SPD area generation to identify any thermal linmt
violations. Thermal limt violations were found. |In descending order of percentage
severity of the overload (excludi ng Shohom sh bus section outages), six outages causing
overl oads are |listed and exami ned as follows (powerflow case #):

c2: Bothell 230kV section 1 outage overl oads Bothel | - Shohom sh 230#2 (wlns2850bc2),

c3: Bothel | - Snohoni sh 230kV #2 out age overl oads Bot hel | - Snohoni sh 230kV#1 (wlns2850bc3),
c5: RednondP- Sammansh 115 out age overl oads Cot agebr-Duval 115 (wlhs2850bc5)

c4: Doubl e Canal -Bothell and Canal -Vi eM and 115kV out age overl| oads Broad St-University
115 (wlns2850bc4)

cl: Bothell 230kV section 5 outage (Bothell breaker opens on Bothell -Horse Ranch-Sedro
230kV ) overl oads Bot hel | - Shohonmi sh 230#1 (wlns2850bcl)

c6: Maple Valley 230kV bus section 2 outage overl oads Mapl e Vall ey- Snoki ng 230kV#1
(wlns2850bc6)

5.1.2.3 CGeneration levels within transm ssion thermal limts

Flow through the Iiniting facility for the contingencies showing thermal linmt violations
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was cal cul ated for every generator in the systemnodel with increnmental flowto a point
outside of the area. Wth these factors, exanple generation patterns that will result
within the facility ratings are cal culated and summari zed bel ow. The factors for al
generators are listed in Attachnent C (Excel 97 wor kbook).

5.1.2.3.1 Analysis

5.1.2.3. 1.1 Sunmary list of non simultaneous conditions within thermal line linits

Conti ngency |ngledow>Custer Everett Delta SCL Skagit PSE CI's CJ+Coul ee

cl 2430 500 650 1150 7140
cl 2850 400 650 1150 7140
cl 2850 500 650 916 7140
cl 2850 500 650 1150 5500
c2 1430 500 650 1150 7140
c2 2850 250 650 1150 7140
c2 2850 500 650 271 7140
c2 2850 500 650 1150 3500
c3 1850 500 650 1150 7140
c3 2850 320 650 1150 7140
c3 2850 500 650 664 7140
c3 2850 500 650 1150 4500
c4 2200 500 650 1150 7140
c4 2850 130 650 1150 7140
c4 2850 500 300 1150 7140
c4 2850 500 650 584 7140
c4 2850 500 650 1150 4500
c4 2640 250 650 1150 7140
c5 2230 500 650 1150 7140
c5 2850 130 650 1150 7140
c5 2850 500 200 1150 7140
c5 2850 500 650 664 7140
c5 2850 500 650 1150 4000
c6 2460 500 650 1150 7140
c6 2850 250 650 1150 7140
c6 2850 500 400 1150 7140
c6 2850 500 650 816 7140
c6 2850 500 650 1150 5500

(powerfl ow cases for c6 contingency: wlns2850bc6a, wlns2850bc6b, wlnhs2850bcé6c,
wlns2850bc6d, wlns2850bc6e)

5.1.2.3.1.2 Sunmary for Everett Delta 250 MN generation |evel

The 250 MW generation |level results in no thermal linit violations for the sinultaneous
condi tions, except for the double SCL Bothell-Canal and Canal - Vi e and 115kV out age

overl oading the Broad Street- University 115kV line and the PSE RednondP- Samani sh 115kV
line section outage overl oadi ng the Cotagebr-Duval 115kV |ine section. Both of these
overl oads exhibit low sensitivity to the Everett Delta generation and high sensitivity to
|l oad levels. This appears to be a |load service planning issue (see section 9.3).

5.1.2.3.1.3 Sunmary for Everett Delta 500 MN generation |evel

The 500 MW generation |level results in thermal limt violations for four contingencies.
These are (a) Snohomi sh-Bothell 230kV #1 or Bothell 230kV bus section 1 outage

over| oadi ng t he Snohomi sh-Bothell 230kV #2 line, (b) Snohom sh-Bot hell 230kV #2
over | oadi ng Snohoni sh-Bot hel | 230kV #1, (c) the Bothell breaker opening on the

Bot hel | - Hor se Ranch-Sedro 230kV |ine overl oadi ng the Snohoni sh-Bot hell 230kV #2, and (d)
the Maple Valley 230kV bus section 2 outage overl oading the Mapl e Vall ey-Snoki ng 230kV #2
line. These do not occur for non sinultaneous conditions described in section 5.1.2.3.1.1

(10 of 18)



5.1.2.3.2 System Expansion alternatives to accommpdate sinultaneous conditions
5.1.2.3.2.1 Potential Renedial Action Schene
5.1.2.3.2.1.1 250 MW Everett Delta

Assum ng the | oad service issues are addressed as described in section 9.3, the 250 MV
Everett Delta transnission request appears to need no additional system expansion for the
WL plan other than including it in the existing westside RAS for contingencies on the
500kV 1 -5 corridor.

5.1.2.3.2.1.2 500 MV Everett Delta

The nost severe overloads result on either one of the Bothell-Snohom sh 230kV |ines
foll owi ng contingencies that include the other Bothell-Snohonm sh 230kV Iine. |f RAS and
associated line loss logic to drop the Everett Delta generator for an outage of either
Bot hel | - Snohom sh 230kV line, then two of the remaining four limting contingencies
involve facilities that are in areas of |oad service nost sensitive to |oad |evels and
relatively insensitive to generation levels (see section 9.3). The renaining
contingencies are (a) the Bothell breaker opening on the Bothell-Horse Ranch-Sedro 230kV
line (contingency cl), and (b) the Maple Valley 230kV bus section 2 outage (contingency
c6). Either RAS could be added for the contingencies, or a Maple Valley sectionalizing
breaker coul d be added and add RAS for the Bothell breaker open condition, or the system
coul d be managed to non sinultaneous conditions within the thernal |limts. The allowable
non si nul taneous conditions include any one of the following (a) |Ingledowto Custer flow
is less than 2430 MW or (b) PSE generation is |l ess than 816 MN or (c) Chief Jo and

Coul ee conbi ned generation is |less than 5500 MWV

5.1.2.3.3 New Line

A new Snohoni sh- Snoki ng 230kV |ine may be a system expansion alternative to accommopdate
the simultaneous conditions. To nitigate overloads that result fromthe Snohom sh bus
section outages, an alternative could be to have 230kV integrating |ine bypass Snohomni sh
substation and tie radially into Snoking substation. The contingency analysis for summer
shows the overloads are mtigated for the WL pl an, except for the Maple Vall ey 230kV bus
section 2 outage. The bus section outage is mtigated by either of the followi ng two
alternatives: (a) retermnate the Sammani sh line into bus section#l (wlns28nvi bc54,
wlns28mvi bc55), or (b) add a 230kV sectionalizing breaker between the Maple Valley

500/ 230kV transfornmer ternminal and the Massachusetts term nal (wlhs28ri b50, 51, 52,53). See
Attachment B (Excel 97 workbook). A prelimnary cost for this system expansi on (new
Snohom sh- Snoki ng 230kV |ine, Snoking 230kV terminal, and Maple Valley 230kV
sectionalizing breaker) is $15 million. This estimte excludes the additional

communi cations and control infrastructure for including the generator into the BPA
control area and the existing westside RAS schene.

5.1.3 W Northern Intertie/Puget Sound Area pl an
5.1.3.1 Puget Sound area 500kV |ine contingency analysis for thernal limt violations

Al'l 500kV contingency issues are identical to the WL plan described in section 5.1.2.1.
Attachment B (Excel 97 wor kbook) shows the need to include Everett Delta in the westside
RAS.

5.1.3.1 Contingency anal ysis bel ow 500kV for thermal limt violations

The conti ngency screening was performed for sinultaneous conditions with 2850 MV | ngl edow
to Custer flow and high PSE/ SCL/ SPD area generation to identify any thermal linmt
violations. Thermal limt violations for the Wi plan were found prior to the addition of
Everett Delta generation (identified below). Therrmal linmt violations were found with
the Everett Delta generation. In descending order of percentage severity of the overl oad
(excl udi ng Snohom sh bus section outages), six outages causing overloads are listed and
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exam ned as foll ows:

c2: Bothell 230kV section 1 outage overl oads Bothel |l - Snohom sh 230#1 (w4ns2850bc2). Not e:
the line is | oaded at 100% of capacity in the nodel prior to the addition of Everett

Del ta generation

c3: Bothel | - Snohoni sh 230kV #1 outage overl oads Bot hel | - Snohoni sh 230kV#1 (w4ns2850bc3),
c5: RednmondP- Sammansh 115 out age overl oads Cot agebr-Duval 115 (w4ns2850bc5). Note: the
line is overloaded at 102%in the nodel prior to the addition of Everett Delta
generation

c4: Doubl e Canal -Bothell and Canal -Vi eM and 115kV out age overl| oads Broad St-University
115 (w4ns2850bc4)

cl: Bothell 230kV section 5 outage overl oads Bothel |l - Snohom sh 230#1 (w4ns2850bc1l)

c6: Maple Valley 230kV bus section 2 overloads Broad St-University 115kV (wAns2850bc6)

5.1.3.2 Sunmary of non sinultaneous conditions within thermal line limts

Conti ngency |ngledow>Custer Everett Delta SCL Skagit PSE CI's CJ+Coul ee

cl 1900 500 650 1150 7140
cl 2850 170 650 1150 7140
cl 2850 500 650 467 7140
cl 2850 500 650 1150 3500
c2 700 500 650 1150 7140
c2 2850 0 650 1150 7140
c2 2850 500 650 0 5500
c2 1800 250 650 1150 7140
c2 2850 250 650 1150 5000
c3 1330 500 650 1150 7140
c3 2850 116 650 1150 7140
c3 2850 500 650 0 6500
c3 2850 250 650 1150 6000
c4 1700 500 650 1150 7140
c4 2850 0 650 1150 7140
c4 2850 500 170 1150 7140
c4 2850 500 650 200 7140
c4 2850 500 650 1150 4000
c4 2850 250 650 1150 5000
c5 1720 500 650 1150 7140
c5 2850 0 650 1150 7140
c5 2850 500 0 1150 7140
c5 2850 500 650 70 7140
c5 2850 500 650 1150 4000
c6 2130 500 650 1150 7140
c6 2850 140 650 1150 7140
c6 2850 500 320 1150 7140
c6 2850 500 650 449 7140
c6 2850 500 650 1150 5000

5.1.3.3 Analysis

The contingency analysis for the WA plan prior to adding Everett Delta generation has
sonme lines at or slightly above the thernmal limts in the nodel, indicating potentially
no margi n for additional generation, depending on its location. For Everett Delta, the
generation is not located in an area that woul d decrease the pre Everett Delta line

| oadi ngs that are at capacity. Therefore, the Everett Delta addition causes overl oads at
any | evel above zero with the assumed conditions. Non sinultaneous conditions can
accommpdate the generation, listed in section 5.1.3.2. If (a) the contingencies and
limting facilities associated with | oad service are addressed as a separate issue (see
section 9.3), and (b) RAS to drop the generator for contingencies involving the

Snohom sh-Bot hel | 230kV #1 or #2 line is an alternative (see section 5.1.2.3.2), then the
limting contingency is the Bothell 230kV section 5 outage causing the Bothell breaker on
the Bot hell -Horse Ranch-Sedro |ine to open (contingency cl). Wth the RAS on the
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Snohom sh lines, the systemis within thernmal |line limts with the Bothell section 5
outage for any of these exanple non sinultaneous conditions: (a) the Ingledowto Custer
flowis less than 1900 MN or (b) Everett Delta is less than 170 MN or (c) PSE
generation is |l ess than 467 MN or (d) the Chief Jo and Coul ee generation is |less than
3500 MW Section 5.1.2.3.3 describes a new line alternative to accommodate simnmultaneous
uses.

5.2 Wnter sinultaneous conditions
5.2.1 WL Northern Intertie/Puget Sound Area Pl an

The contingency screening reveal ed several overloads with the assunmed system nodel, but
no additional overloads were caused by the Everett Delta generation for the WL pl an
(Attachment B, Excel 97 wor kbook).

5.2.1.1 Generation patterns within transm ssion thermal limts

The NI studies with the WL plan and | ow PSE/ SCL/ SPD generati on denonstrated a nmaxi num
capability from Custer to |Ingl edow of 1270 MV wi thout Everett Delta. The Everett Delta
generation at 500 MVincreases the capability from Custer to Ingledowto 1820 MN
(Attachnment B).

5.2.2 Wl Northern Intertie/Puget Sound Area Pl an

The contingency screening reveal ed several overloads with the assuned system nodel, but
no additional overloads were caused by the Everett Delta generation for the W pl an
(Attachment B).

5.2.2.1 Generation patterns within transm ssion thermal limts

The NI W studies with | ow PSE/ SCL/ SPD generati on showed the Custer to Ingledow flowis
limted to 870 MW wi thout Everett Delta (determ ned by extrapolation). The limting
contingency is the Echo Lake- Snoki ng- Monroe 500kV |i ne overl oadi ng the Bothell-Mapl e

Val | ey 230kV line. Everett Delta generation decreases the nunber of liniting

conti ngencies and severity of overloads in the system nodel (Attachnent B). The Custer
to Ingledow fl ow capability is increased to 907 MWwith 500 MV Everett Delta generati on.
Wt hout Everett Delta, this nbdel shows a Custer to Ingledow capability of 217 MA which
is adifferent result fromthe 870 MNWof the original N study (likely due to

extrapol ation i nprecision).

6 Voltage Stability Screening
6.1 Study nethod
6.1.1 Sunmer conditions

The systemwi th sunmer conditions and | ngl edow to Custer flow at 2850 MN was
incrementally stressed by adding Everett Delta generation and displacing HPP. If no
voltage stability Iimt was found, the systemwas continued to be increnentally stressed
with other proposed |I-5 corridor generation projects at Satsop and Longvi ew di spl aci ng
thermal generation at WNP2, Hernmi ston Power Partners, Coyote Springs, and the Herniston
Generating Project. |If no voltage stability linmt was found with all 1-5 corridor
generation in the request queue nodel ed, and up to 2850 MW of generator dropping, then
the generator dropping anount was reduced until a limt was found. The purpose of the
voltage stability screening is to deternine if these limts are |ower than the thernal
facility limts. If it is lower, then the difference between the thermal and voltage
stability limts are quantified in terns of MVWto provide information on the margin.

6.1.2 Wnter conditions

The systemwas increnentally stressed with constant wi nter peak |oads by increasing CO
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and PDCl inport and displacing Canadi an generation to increase the Custer to |ngl edow
flow. The nmaxi mum Custer to |Ingledow fl ow provides the nmeasurenent of the voltage
stability limt.

6.2 Study results
6.2.1 Sumrer north to south fl ow

The voltage stability limts are higher than the thermal facility limts for both the W
and Wl plans with sumrer north to south conditions. No limts were found when al
proposed |-5 corridor generation was added, assuming all of the new units were included
in the west side RAS, up to the nmaxi num 2850 MW of generator dropping. The generator
droppi ng was increnentally decreased for the contingencies to determine if there is a
limt in the nodel. A limt was found. Loss of the Keeler-Pearl 500kV and the

Al'l ston-Keel er 500kV lines due to a Keeler breaker failure results in voltage instability
if the total generator dropping is less than 1100 MN The critical bus is in the
vicinity of Ostrander. Assunming that the maxi num al |l owabl e generator dropping is 2850
MA the system appears to have at |east 1700 MW of voltage stability margin in the node
with Everett Delta, Satsop, and Longvi ew generation added. See Attachnent E

6.2.2 Wnter south to north fl ow

The existing voltage stability lint as neasured by the nmaxi num al |l owabl e Custer to

Ingl edow flow in the nodel is 1713 MV limted by the Chief Jo-Mnroe 500kV |ine outage.
The critical bus is in the vicinity of the Raver 500kV bus. Adding 500 MV Everett Delta
generation inproves the limt to 2131 MW See Attachment E

7 Transient Stability Screening
7.1 Local transient stability

Zone two clearing tines did not result in instability for |lines outside of Snohom sh
Substation. See Attachment D (M5 Wbrd9a7).

7.2 Regional and interregional transient stability

The inclusion of Everett Delta into the westside RAS was studied. The results show a
snmall increase in the risk of a BC-Alberta separation followi ng the |oss of the

Monr oe- Snoki ng- Mapl e Val | ey 500kV |ine and associ ated generator tripping. |nclusion of
Everett Delta into the west side RAS should al so consider fast generator ranping as an
alternative to generator tripping to mtigate this inpact. See Attachnment D (M5 Word97).

8 Estimated firmconmmitted uses prior to Everett Delta request

Since the sinultaneous uses exceed the reliability limt during summer conditions with
Everett Delta, the level of firmcomitted uses was investigated. This investigation is
not final. Mre information may becone available as a result of FTR work associated with
RTO West, perhaps in June 2001. The final calculation of firmcomrtted uses coul d
either delay the commencenent date for the requested service until system expansion is
conmpl eted, or provide the basis for offering transm ssion service w thout del ay.

8.1 North to South sunmmer conditions
8.1.1 Westside Northern Intertie

At the tine Everett Delta entered the queue, the long termfirmnorth to south
commtments fromlngledow to Custer totaled 1200 MN PSE has an allocation of 15% of the
Nl Operating Transfer Capability (OTC). Therefore, to obtain the 1200 MN | evel for BPA's
allocation, the NI long termfirm Total Transfer Capability (TTC) needs to be 1600 MW
Section 2.4 describes BPA' s responsibility to maintain a 2850 MV Rat ed Transfer
Capability for conditions within the Puget Sound area in the nonth of August.
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8.1.2 PSE Area Ceneration

PSE has 400 MW of grandfathered BPA transmi ssion capability rights for their surplus
control area generation to export to California on their CO ownership share. The power
fl ow nodel does not attenpt to precisely represent this condition, but the sinultaneous
PSE generation is assunmed to cover this condition in sunmer.

8.1.3 SCL Skagit Generation

SCL has rights to 160 MW of point to point open access transm ssion capability for their
surplus generation to export to California on their ownership share of the CO. The power
fl ow nodel does not attenpt to precisely represent this condition, but the sinultaneous
SCL generation is assuned to cover this condition in sumer.

8.1.4 Chief Joseph and Grand Coul ee Generation

BPA' s Power Business Line (BPAP) has long termfirmtransnission reserved for all federal
| oad custoners fromthe federal projects. BPAP has not reserved long termfirm

transm ssion for their surplus generation. Historical data for the past five years shows
the conbi ned Chief Jo and Grand Coul ee generation does not exceed 4700 MVin sunmer when
the federal systemgeneration is equal to or less than the federal systemload. In
addition to the generation to serve | oad, the Chief Jo and Coul ee projects historically
have provi ded 80% of the BPA control area reserves. The NWPP has determ ned (Novenber
2000) that transm ssion will not be reserved for the NAPP reserves in advance of a
contingency. These investigation results are prelimnary. Mre information should
beconme avail able as FTR al |l ocations are determned for the RTO West.

8.2 South to North winter conditions

Si mul t aneous conditions are inproved with Everett Delta. Long termfirmcomitnents did
not need investigation.

9 Issues that need to be addressed

9.1 RAS as an alternative

The m ni mum system expansi on needed to accommodat e Everett Deltas transni ssion request is
generator tripping or fast automatic ranping as part of a Renedial Action Schene that

will increase transfer capability. The facilities study should address the foll ow ng
gener at or dropping issues described in this section 9.1.

9.1.1 Increase Control Area Reserves

Reserves for the control area nmust be the higher of the npst severe single contingency,

or 5% of hydro and 7% of thernal. At the present tine, transfer capability is partly
achi eved by dropping up to 1820MNin BC-Hydro's control area. Shifting the generator

dropping to BPA's control area will increase the generation dropping in BPA's contro

area. BPA will need nore reserves than in the past.

9.1.2 Mintenance activity nmay inpact transm ssion users

Pl anned mai ntenance is now scheduled to mnimze disruption to transni ssion users. RAS,
as used as an alternative to significant system expansion, wll decrease the w ndows of
opportunity that, in the past, nmnimzed or avoi ded adverse inpacts on transmn ssion
users.

9.1.3 Probability of increased curtail nents

Exi sting transm ssion users could be subject to nore curtailnments if RAS is used in place
of system expansion, due to (a) the higher load factor on the lines throughout the year
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and (b) the reduction in margin which could cause curtailnments fromsnmall differences in
actual conditions fromthe assuned conditions. Once new firmservice is commtted, the
present rules require pro-rata curtailnent of all existing firmand new firm servi ce.

9.1.4 Increased managenent of conpl ex control and comruni cations systens

The need for nore nanagenent and trained staff than presently exists nay occur if the
transm ssion availability and transm ssion conmtnents become nore dependent on conpl ex
control and conmuni cation systens.

9.1.5 Inplenentation problens for precise generator tripping quantities

The Raver-Paul outage in the nodel required shifting 70 MV of generator dropping from
Chi ef Joseph to Everett Delta. However, the precision in armng units to be dropped
can't nmeet this precision. It is possible that the actual conditions at Chief Jo wll
cause the anmount armed to be the sane as without Everett Delta, and the resulting drop
wi || be higher than pl anned.

9.2 Absence of |-5 corridor TTC comerci al all ocation

The WSCC net hod for nanagi ng i nadvertent fl ow when sinmultaneous uses exceed transm ssion
capability is to define cutplanes that provide a basis for calculating maxi mumreliable
fl ow and provide a neans for the multiple owners to ensure the predicted flowis within
the calculated reliability limt. The WSCC cut pl ane nmet hod has two conponents: (a)
calculate the transfer capability and (b) negotiate an allocation for each owner. The I-5
corridor has no defined cutplane for transmi ssion allocation purposes. |f each owner
assunes transmi ssion rights equal to the thermal capacity of their |ines and manages
transactions up to those capacities, the flow could exceed the reliability linit because
the sumof the thermal line capacities always exceeds the calculation of the tota
transfer capability from system studies.

9.3 Load service versus bul k power transfers
9.3.1 PSE system

An exanple of a line designed for area | oad service that is inpacted by parallel flow
fromthe bulk transm ssion systemis the Cotagebr-Duval 115kV during a RednondP- Sammansh
115kV outage. The thernal capacity is 64 MN The Everett Delta generator with 500 MV
assunm ng the WL pl an causes 6.8 MWV additional MNWto flow on this |ine, causing an
overload that did not previously exist. The 1.4%flow sensitivity to the generator is so
| ow that the generator does not nitigate the overload without a | arge reduction of 370
M

9.3.2 SCL system

The Everett Delta generator flow on the Broad St - University 115kV during the double
Bot hel | - Canal and Canal - Vi ewd and 115kV outage is about 5% of the generation |evel. The
generator needs to be reduced by 370 MNVto nitigate the 20 MV overl oad in the nodel.
9.3.3 Sumary of the |ssue

Bul k power transfers have | ow flow sensitivity through the lines serving area load. |If
no capacity margin is planned for this area load service with lines in parallel with the
bul k transm ssion system the bul k power transfers can be severely restricted resulting
in inefficient transm ssion use. The area |load serving utilities are presently
addressi ng these issues.

9.3.4 Mtigation alternatives

9.3.4.1 Design load service facilities with capacity margin
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If the area |l oad service transnission lines stay in parallel, then designing the system
for capacity margin can accommopdate the parallel flow

9.3.4.2 Speed up area | oad service projects

Speed up area service planning projects for projected |oad growmth nmay provide for the
margin for parallel flow

9.3.4.3 Change Area Load Service Pl anning

Two possi bl e changes are (a) sectionalizing the area |load service lines to elimnate the
parallel flow or (b) redesign | oop service to originate froma single source fromthe
main grid to elimnate parallel flow

9.4 Scope of System Expansion

The results of this systeminpact study denonstrate the need for system expansion. The
system expansion can be limted to RAS to drop Everett Delta for outages the 500kV

conti ngenci es, the Snohom sh bus sections, the Bothell-Snohom sh 230kV #1, the

Bot hel | - Snohom sh 230kV #2, and (for the WL plan) the Maple Valley 230kV bus section 2.
This assunes the parallel flow on area |oad service lines is nmitigated by sone neans such
as suggested in section 9.3. |If RAS is determ ned as unacceptable for the short termas
a result of issues raised in section 9.1, then the scope of system expansion will need to
include new lines. Exanple alternatives of a new line that could be addressed in the
systemfacilities study is a 230kV |ine from Snohonmi sh to Bothell or Snohom sh to Snoking
with an optional loop-in at Bothell. The Shohom sh to Snoking 230kV alternative was
exam ned in section 5.1.2.3.3 for the WL plan. This alternative appears sufficient to
elimnate the overl oads, except |oad service overl oads and Snohoni sh bus section outages,
and does not create new overloads for the sinmultaneous conditions.

9.5 Sensitivity to future system expansi on assunpti ons

The assumed Kangl ey- Echo Lake 500kV line addition (shown as the Schultz-Echo Lake in the
nodel) will require an EIS and a ROD permitting BPA to take action. |If the W and W
plans require this line, Everett Delta cannot be offered the transm ssion service until
the date of the ROD. However, contingency analysis for both plans appear to indicate
that this line is not needed to accommodate Everett Delta transm ssion service. The

ef fect of Everett Delta generation without the line is an inproved Custer to |ngl edow
flowlinmt during winter conditions.

9.6 Future Reliability Managenent

A critical assunption for the future is that predicted power flow will be maintained
within r reliability limts in the scheduling tinme frame prior to actual operation
Operating action to reduce power flowwithin reliable limts is assunmed only for

unpl anned outages within the hour. Sinultaneous conditions cannot reliably occur without
significant system expansion. Therefore, for this assunption to be correct, effective
paths within the network will need to be defined. Transfer capabilities on the paths will
need to be cal culated. Accurate forecasts of path uses will be needed. Effective
curtail ment or generation redispatch procedures will be needed in the scheduling tine
frame, if the path use is forecasted to exceed the transfer capability cal cul ations.

10 Concl usi on

System expansi on i s needed to accommpdate the Everett Delta transnission requests. The
scope of the initial systemfacilities could be linited to RAS, depending on the outcone
of the issues raised in section 9. The scope of system expansion to accomodate

si mul t aneous uses with the 500 MW generation |evel could involve a new line, such as a
Snohom sh- Snoki ng 230kV |ine, depending on the outcone of issues raised in section 9.

The system expansi on prerequisites for 500 MV of transnission service will also depend on
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the deternmination of the cormitted uses. This effort is currently in progress. It wll
be part of an RTO West filing with FERC schedul ed for June 2001

A Facilities Study agreenent needs to be tendered to the requestor. The study needs to
address both the system expansi on and the interconnection conponents. The interconnection
conmponent includes devel oping the plan for the host control area facilities and a plan
for the 230kV interconnection at Snohom sh for the 500 MV generation |evel.
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